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(57) imm 

mm 7rM*m& (tja >x>\>) tpmx-h 

'Mtc< t fe l 2 7 r A rtiz&^xm+MzmmZ 



(2 

1 

4 ><%lzmtt&'J?%< fc fc 1 mfoD 7 7 4 A'fc <7M 

izavixxj y^y^ymiza^x. warn*. 

!&ef**W8»aw#£<7)rin £ «i . 10 

fc. 

mmmt&<r>m zmzmt . 

2 ] It^Jl 1 KffiMo^tfc^T . 

•SSKWi, f^8ffiT^£<fcfcira<Otii7J7T^N' 
'M^ftTRx.X b 3ftt^5rR8t£-£& £ fc £-&tf £ fc * 

tmb-t&im. 

imm. 3 ] it*3S i izesett&c&i >r . sbtm 
wn»om*«r«i*sPittt. i^^Kfcfcmw 

*B^****-41feJ«8r< fc fc 1»7'J XA^@Ik$ 

&< fc fc HBOA?J7-M Afci O^^ii^i^xX hft 

LTilJSft&fclJiKKfcfc Hl<oaj7J7:MAfc:ii^ 
Tl*T^b^^&£££;b^riy^-?fr\ m?T 

j't&tWiEUHwtaizmnzti&gaiaiirtizkin 40 
iafc^&*£. 

< fc fc 1 fflott* 7 r -0<fc-R L£f* 7 r >f /N*«tc*5 

tt&^*< 1 fc 1 o<oajt*wrr4S»**^-& - fc 
^^fc-ri»*a;-„ 

3K«aj39sa^* < fc fc i «*>as;j 7r^ 
motimizx^xz&tztifzmTZhxm^tz&mm » 
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^^r^v^JrflUJjoT^-r&fc^tc. KltiBKJ:-? 

TR«3ft)tar^ hmnzmmft&tiwiirt-t, fc 

tti&zbimkb-thWi. 

i am® 8 ] tm® 5 fc£a<o*ffiK*j v ^x . 

a. 

m&><?->Mzlfili&Mn<r>%m&iz&m*}tz 
-fct&m7T4>*m<r)*<7yJr%< fc fc i»oaiiK£ii 

fz7r* ^msam^m^rrhmsb , 

yizxi&t-f&fflgb . 

^fefatsntafx h#m^**3KWr< 1 fc 1 

JRSfi*: 7 r >f K£««JoTj£SE LX 36»*«KB-T4 
SPifc. 

OW=TlfeKt< fc fc lfflOjS«3<xfe7 r 4 A£*flJ 

*ns£fc^«fafc-t*m 

[IS^lO] 7r-f>'^c0^^<fcfc locO^lW 
7r-f>'N*$rgt7r-f>'N'm^^< fcfc lo<0S2Wr 

^x. mmmz. 

mytc< b fc i rx?m \<r>7ri /Mzx-oxftztifz-yt 
^fc, 

K7r^f ^'*<0(f^a*' : Sr< fc fc lo<oai2 ^'(c 

a^xm+^izwm^itfzmicomA^h-m^ 
-?£M^xmm®wzm^zm»2tifzmL$:%. 

a y+yrms. 

[ m^m 1 1 ] 1 o tcE«<^at:fcv ^x . i[ 

tJZttftWLb-t&mW. 

i m#® 1 2 ] i o fc£»ogw;i$v vr . i$ 
j&mffiffiu&HttJ:. saifc^u^-^raKcsa 

$^+^(c«¥$ii^7fel8^iijg$^&'> : 5:< fc fc 1 
fflcOT'J XAfc ?r^O ' fc StfUSfc-rSgg. 
[ IS^JR 1 3 ] ifi^JB 1 2 fclEH^gfcfc^T , P( 
^< fc fc 1 ocOT'J uy-^a«fctJ&Bf 

*-r&&<m&tt< fc fc lfflory xacoiS]^ 
&^«a«a! z fc fcfcttt -t5«B. 
[ mm. 1 4 ] j»*in 1 2 (cffiocosBi; v . a 
*ffli«aHia^^< fc fc 1 *ory x^^n^wtcs 


3 

i mm 1 5 ] mm i o izmskn^mza ^x.u 
imm 1 6 3 mm i o iciaa^atcfcv >t . a 

O . fixUi *)W&tc< b t, 1 o<oSf5 1 7 r A ><frt>ft 

[ msm 1 7 1 mm i e i,zws.^mz^\ >t . m 

%mm 27 r iz—m.Lfi&m&*9->i,zx 

ga. 

[ H3cjg 1 8 j mm i o iztmcrmmzii ^x.m 

0. ZMz£*)mtm>e><r)*j)m&lcr)7 r 4 '<*it 
lX%2ti&i><r)X't> t ). K^SJi^^t^ 
m&lcr)7T 4 'V)*t>ft2tifM£&>*?->l£X3i 

7ta ^izmxmt^-tmmmmb . 

S7r^ aW ; 5:< k i> 1 oco^r? r 4 AKg^S 
oTKStS:h^3b!>>1£Kc< k i> 1 ®0?f^7 r 4 >«,z 

%mz®ttii-z>i>cox'b>>). mamizuz. 
mMmkzxmA ziifz%tfim.&mz x -> -c etaj $ ti 
h^miza^x, m&&&ttbmmi-z><mTv 
uztrnztz. mmmm^bimta^z^^ti 

fz^yha-yb. 

ztmbTf&skw. 

c a^ja 2 o ] 1 9 izimvmmzti . a 
[ mm 2 1 ] ft£ii 1 9 tfeacossai-fc wc . a 

.rkfrftak-t&igB. 

[ ms* 2 2 1 1 9 fcieaoKBK jsv >t . a 
m&mmiskb. msLbisorA mmz&mzti 

(CioT?^£;hJ«ftit^&< k t> 1 rxnTVXJ** 
jI3g^6Ck£ftak-t&SiB. 


(3) tfHiff 1 0-39 1 4 2 

4 

ki> 1 o«a3t7r -f^'SraHBoT^ 
10 WJt7rA '<£mV)^X7m-t&£dl,zmE&*9-> 

[mm2 4] 7r>fA*7f-y?x^<i:ti-5 

k 1 1 -ocr>m2cr> \xM7rA ><T\s- t*jS«?«t3^ 
k. 

20 tzirixmLxm-tmmmm&bfrhtc*). 

2^1 xMTu-izmmmmz&mztifiiK&cotik&z 

£bitz>zb*mLbi-zm : &. 

i mm 2 5 ] mm 2 a (cE«^attJv ^x , k 

^k^tak-r&ss. 

[ fft£« 2 6 ] 2 4 ceawgatfct . a 

3^HSflia«iSI*Sk. »«kiS3';^-^IStsa 

30 $/x. mnttHzmts tvtzmjf^mh'y^< 1 1> 1 
iHcor 'j xa k t^ts zbzmkb-tzmm. 

[000 1] 

k t> 1 <Bcofl»!^7 r A(c3HS*l**f 
[0002 J 

imxoizmi mxmnzs^x, ±7rA^zxm 

WmKcAA "/+>7*£&:b-*h5><<?>TTVy-:/-i 
40 Vffbh. ±7tc07TA'<izte^xmr?Z>m^liMiR 

mzzKvmn^TA'^bmfrtiz. zcoxo^vt 

Ti»e Doaain Reflectc»etry, 0TDR)^J>S. i/l^fc 
^T. 7T4>V)>9<nU£mm^%>VVXt:7rA 

>vzm. immbLxt&)%.mmfctz>zb£j: 

50 5rr^h-t«»IK(c, rxhffl3t«ioaj73* { irxhco^ 


(4 

5 

*-y hV-^rt«0#^C07r-f AtX-f yf-?<t^:<T 
[0 0 0 3] OTDR^Xl-j&g^lgL *<*(OOTDR 

rx h&mmmmz i xn^ •v^y^m.^'m 

^Tft^^nS. ^<DA££x^.y^;ift^fSx^ 
•/^CO/h$VVN>^(Bank)*^flt«$fLTV^. L*>L 

<%h. %7t4'<a4 -yf-^fiMi&Slfefrffitt. ¥id io 

frd 3&X-f K/t*/Ui« 

tlftx-f yf-!K-F><c*/k*)ttJHtt. x4 yf-£ii&7 

X4 •yf-^B^WjlV^WW^'^fc-tS. 
[0004] ifU^Jfr^X-f yf-y^i^T-*)0. £ 

JKMcgftX^ yf-yy^MSr<$fflLTV^„ J>S3t^ 
aHSX^y^-T-<iX^y^-y^Sjai:10ms*^5 0 20 
m s . liill 3-mkVmxJ y f-'-K— K 

^*/K>^£J: •) t,«4jW=a^. S^K. 3fc3*«»SX 

a vi-iimm. mtm. tsxvftAm&mizts^x 

^zimthbitmmmx'hh. xzm&xj v+iz 
ti^xa. v yxitztifzAJ) 7t4> vmmwz v > 

yX{tZtifzAJ)7T 4 'W&UyXHcZtttz&li 7 r 

ffi^n\±vvXfc%ixrz\&K7T4>VzmxkZ1xh. 30 
[0005] x&mmxj -y +x-n. ad7tj 

fflMz&Ji 7 r 4 *ff»*y 7 *mv)-> x &mt £ Z b *>' 

■£mxh&tzib. mftcDOTDRy-xhsmcotfrsnx 

■5 tz. ^yrnftfiyTj^fitmmizJotcD? r A a 

[0006] m:cr)l£>mMxj yf-T'ti. v-f?nl/ 
> X»ixX h- t>mhhZ>&7 r 4 *t (r)W&£<m b -f 

x4 ,i-y?nmzt3^x&. x4 y+>timtTX 

Vtfftbtih&yTJxtzw&tbTyJytyv 40 
(-ifiaM:)¥ffit,»BL=Sr<Ta=Srt^. £*)±$ 
ttxl yf-^iSgfc-t&j&JflKfcvvrJi. yr-iXT? 

j yjtyhmmmzmA-z^cotz-ox^z. z 

ff)^r. x4 v+yn&mnTyJ y*yh&m\ixj 

[00 0 7] 1979^3^ 1 5 0^11^7 hU-^X 
t-;?-X(ELECTRONICS LETTERS) j , ®1 No. 
6<OfSl 9 2Mia»»-a»5ilTV^, Toilinson^t 50 
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i&tfcfc: * $>&.W3£7 t 4 J<XJ y-f (Multipositional 
Optical-Fiber Switch) j Kfc^T. %&Xj y^-fcg 

mvmi'XT^'ftLxm&ti. msmoyrj 

ftnimmntmmtfmn-yv^yx'&mmi. zzx 
Ai)7T4*t$,j)7Y4^\mm.izmtfLzixh. a 

^7T^f >M±mi&tt *o -y H lx >"XC04"l>£S*tfl 
A^7r-f>'<*»^<7)fiv<±^>Xcy)^C.>$:ajaL, 
BfiMtcS W L . 4"C^A^J 7TJ><cr>\B\t) (DPIBim 
iz&~>X& , g.ZtifzinJl7TJ'<cr)%W 1 o£f^£ 
L*»U PW#C0t£754 ^^r- (Optical Ali 
grm-nt) £i£«SL Hft^S C t liSfCft 0 . 

ctf5ti&tft>&. £fz. isyr^-FyrJ 'VzMLx 
^•y h(iaojEil$* { ^T'^rv^c: fc*>^>, ^cOX-f -y 

[0 0 08] -eil^. ^7r-(A'(7)tlf^u^ 
•yf-y^SrnTtbfc A>9lW7r^^75>f y» 
hSr^t-y-f. ifc$^>tli. 7r-fA^ 7 h7-^ 

AtfttCaSBTttSHSri X r-(^7 r >f ^"X^f 

[0009] 

J: & i*S^3t5rfflv^3K7 r vn*x>[ y f-y^g 

j'Vz&iRtMzmmiftoxxj -/i-y^mwaxx/ 
*co?mx't>&. yexi ^yy^omx\ ad? 
r 4 ^'itr^r Ltz?r4 >^cm<nM8izimmwimz 

tismiz-rh. mamizmmmmmnmf: 

mWt&Zblz**). A*7T'(AH<Wia , i><^ 
c0, l ii7J 7 r VN't^lE-r & ; k *^rfj£T-*> S . ZtiizX 

[00 10] 

[^copifflyiie^] *m&>xA .yfy/yXfAfc 
J]7r4**. PI — it fctdH&S 7 r -^^<7)tf«^-^ 

< 1 1 1 fls<oaj?3 7 r >f ^*taHf?«fc3iaN*tff 

WlzXhxj •y+y7i/X7-^}i£VZcr>*m±, ftiz 
* y h 7- ^ CtJUT 7 r 4 A<D*1^fSK?i«£3t*a| 
^ (OTDR) y-XhiZii^X^nb^h. lifoT. * 
^ici^x-f ••,+y7~yX : fKiiX.Vwnw.z^>\\ 

x. zzximmjoTDRf-xh^mmiz^mm 
*riil><r>b-fb. 
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7 

[ooii] mm. *%.mzihx4 7fy/y^f 

Al 0£7r4A'>tii 2t<r>ffi&l,zii\^TmLfzi><r)X' 

<mt7 r A ^<rM\&.TV-X'khi)\ £ Mi*mi&W& 
(07 T 4 A<0&£tti L < »i 7 T 4 A/;l~rt* £ . 
7 7 4^1 2(c<io<'?* i i0<i^«07r-f A$r 

[00 12] 7t^a^1 2c7)it'WHH<?)7r^A>-S 
iK£*lTA;>J7 7 4A'l4i3:9. *B#V-^1 6K 10 
»S^$ix&. A*7r>f a*1 4tt774 Algi 2coffil 
3<0i^<iBT^ffi£&LTV>Tifil*>&V^ 
£ . X)l 7 r A A 1 4 #7 r 4 ;<3L 1 2 W+'frgMrT* 
S'iSWiSru. e«fc7T-P*}fci 2rtc07r-f Ai 8 
^KiE7r^A*i:LTa»?ai*. *>o&IEiaai&2 Olc 

7r^ <3W>4*fr«#fc|R & flH 1 3 ±0) fc'^ffiST-* 

ffli07r^A-^l 2t^mk\.tzW)<n7 r A J<teft1j 
7t4 A2 2fcfc"). A7J7r^/N'14{CJMS?WH3t« 20 

[0 0 13] rJ'J*— ^yXfColliaater lens)T-fe 

y7 , 'J24li7T'(A^i 2coffii 3<oMSItfH;:EB;* 
iro>&. 3'j>-^i-y7:r-b>7'j 24tc»i. atj 

77^^14*577^^1 2<DE1 3T»Ufc#£8 
*(Col 1 i«te)-t*4«3r< t i> H10l-yX5rfiltTV> 
A717r-f A'l4*^<7)^t*>\ 7r>fA-*12rt 
W)7T>f A'l 4i0fig(ZW^<. 

XT-fc > 7 'J 2 4 lc J; 0 H-ft-b^Mfr* 
^U-yXT-t^7U24<i7r-f 2{C{StT^ 30 

[0 0 14] JS3 0O<t^^SltS<i. n'j^-^uy 

xr-tvxy 24 ^aai-sa^^Koiirig^fis 

nlM-^yXT-eyX'J 24£iI9iK-?TVK. * 
^TR«^{ia«{6$ix>5r<^0, 7 7^Alin 2<DBS1 
3<^SOttBn6jS*^i>S*ii. M3 0J1, M3 0 
?)fi£l~J:oT83 0K3££8^3fc<0j£B£ffl*f(M:: 
£*&j££K3 2{::t£££*rO^. £*S3 2li. ?f5 

4fctt. ?S^7t»i«rv!fc^r7U7^(Defle 
ctor)(0j:3^H^IK!rc*i. £3KS3 2»i, 7r 
4 a** 1 2 n~h h ATI 7 r A a- i 4 *>GMfc3«tWfc 
Wft&<» M3 0*>'SlR«(C7r^A-$l 20ffil 3(0 

Xolz. ^3 0t^S5s3 2<iit«iWL. 3U^-? 

> 7 U 2 4 £f£^ |p| 5 KjMjB LT774 aTRoB 1 3 (0 
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[00 15] *^Bfl(CJ:47.-f ■yfy/yXfi»l Ot 
fcWCJi. 7T-(Af urtmn^Wr-fA' 
tfOT74;*>'h£^fcL&^. <t->T. 7r^Af l 
2tfffif)lzzi V X- 9 V VXT*l yX'J 2 4 t-PHzS. 

mtim. a^^aj7i7r^A'2 2coaaJi-co^ 

Xf-Al 0<i*<O^j§u(c^£ i £gfc-r&„ IWr 
^fA-^i 2«x-f ■/f>/i/Xf^l 0?)ftIE£fT?@ 
WT\ #A-7-^-?coJ^&3fcftaj&36£7r-f A 
SI 2rtcoa3717r-f A-2 2c03tA'xrt(cS<. iix(c 
$av>7fcm^#A^77^A'l45:»^T%£ft. 

nlM-^yXT-fevX'J 2 4£jio 
Ti*&*u M3 0T'»t$*u ag^i/yxr-ty 
7*>J24£)|i???Si33*U 7T-f^«)ffll 3T3US 

ii%£3a3 2lz£^X%lt,ti. ZtilzXr)%MtAJj7 
74 /Wr^fA^i 2c7)ffll 35r«HJJ9^lE-r.S. 
[00 16] A7J7r-fA'14*^<7)RI*** 5 7r-f A" 
SI 2COS1 35rfiHa]-9T^a-n»t. 7r^fAll2 

rt^tti7j7 r 4" a-2 2 <7>#*{±p tisiaiiaiB-rsMje* 

gm&. c\<r>ith^7 r 4 A'2 2^i^T^St 
-T&fc. fttettKftoTSiRU 3ttt*S3 6(cJ:oT 
teft. 3ftftft83 6*^£<oattl7T4A' 

2 2^Jffim^5ra^.Sm^ 7r4A^ffil3_h 
5r^-r4Klt**^waJ717 r 4" >«n?TX"StWhtl 

[00 17] ayho-74 0<i^tS3 2tit«aj2l 

3 6^*(cte^?iiTv^. ftemj2s3 6#aj7i7T 

4A'2 2*^coitaiJ3tS2:«iai-f4JS(c, nylo-7 

4 0*^^3 2tOfi[SrHUX2r^a ! tj. -^co&a 
7KVX(i^t'J4 ltft#3ixS. -?-C:T^t'J4 1 

jiitijj 7 r 4" a- 2 2 1 -ftts^K-e^ar h i-x 

. 7 r 4" a'S 1 2<7M 1 3 £^3lrt-& i fc K 
J:0, ^E^){5arHUX* { H57J7r4A-2 2W#^ 
fc:-5V»Ta»tB*S. t9>i.(C3yhn-74 0ti7r-f 
A*S1 2rt^aj717r-f A'2 2(0<iarHl^X$r^ 

Kfcftl»«-aj^7 r 4 A^oSfcitttiPH^fc^oTV^ 
ai7J7r^A'2 2c7)«-^^»*tt5r^-r4^*6. 
#aj^7T^A2 2(±ffl^t3K«iai»3 6tc:««g$it 

-cO«r. 3>ho-540*<7r'(Ali 2cOffil 
3 ±c7)«-tH7J 7 r 4 A 2 2 <7>l¥*HttaT K U X Sr H^Jti 
A7J7r^/N*l 2frt > <rmt7T4>*8.<» 
ffil 3WBlfflcr)rKUXN{c3l*>iiS. 
[00 18] X4»/ f-y^OlSL 3t«iaiS3 6i:rjyh 

*5Si*^. Jt«aj»3 6«A^7T4"A'i 4frt>0>X 

z mwm h \mx-x <. 0-540 liEPRo 
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[ 0 0 1 9 ] flQEaMRTf* tmift£M«niiij) 7 r 
4 A'2 2«-^^*<^i6tC^^M3 0O#^[6]^*5 
■Ptei'fcfcS. *Jt. 3fcAV-*-?3 6#*|-;*fu X 

*3W^JWtf>3at*!Ifc*s^Ttt. J1J7J7T 
4 a'2 2<^Sl;::feJt£^&$ft£tfiF/r&BWK*> 
Vvt&jEfcaj£2 0*qEfii£ix&. «fM«, A7J7r4 
><14*»<otf»fcJi7T4A'j|n 3<9&iE7t4 

A'l8£^oT»««£j££3*iS. *#BQE7r4 
'<18lzm-&t. 3tS* J ttJE^tilJS2 OK J: D&ifJS 
ix&. «QE«aj»2 0tJ:9«ffiSnfc*86WEfl:-t6 
77^^! 2Kfc242S^7hA\J'>'>*:i:<55£$ 

eiE«ims2 0(cte^3yho-7 4ojieaE 

&.4JSS2 0#i> a -SiEiltA^7 r 4a'14 A-^c^t 
^SIX&4T-^lt''^->5r«iE-rS. ftjEft(i;£2 0 
cO££A?-> fc, 7r>fAll 2lcfc(tS 

ffi^TOitl737 r 4 a'2 20>^M'?-y#ttIE;Sit 

[0020] ^IWHttUili^B. 7T^ATfi l 2K 
fcwc HBW^>&IE7t4 a'i 8££ffJLT^.&a { . 
7t-(a11 2<04rrJS&(7)7T4A-£ftiE7T4A'{;: 

•tS^fc*^|gTJ>0, 8QHIKBS2 0 

<0H&.g>;K4 > hT*ga?)&iE7 r 4 A£<$ffl-f.g, £ fc 
(CiO. 7T^f A'sfcl 2cO*7J7r-f/N*22^ ; l57K8^ 
•£ & £ t > h o- 7 4 0 (c J; -£ $ 

[0021] *%mzxh. -{-MzmLfztmmmm. 

02t*LTV^. *iaigB!lfc*JVvCtt, A7J7r4 
a'14, ti}7J7T4 a'22. fc<tlP>3r<i:i HBcoft 
IE7t4a'i 8£?TL£7r4A-j|ii 2J101 t^ti 

yxr-b^yy 2 4 ^)§jg-rs^3t^A'x(cwL*ig 

X'hh. ffl£M5 2tzVX-?l'>XT*:>7'V 24 
cryffilzli. XUXA54fcJ:tf56£M*K£tf&[s|*G>£ 
£35 5 8 i> J: V 5 9 fclS£ L 2 fitf)X >J X A 5 4 is J: 
t/5 6S:fii^fe3Km9tt8flia5*«fii$iiTV^. ENE£ 
&S5 8fcJ:tf 5 9tCJt«SO0lK«flMIIB*<ttSC: 
fc^^T-ft^^'. tf/l/tfX^f-vHGalvo Scanner)?: 
• ii-Ifci^iU*. n'J^-^UxXT-byXl^ 

4 2 racor x a 5 4 *j j: v 5 6 * aa 


( 6 ) ttm- 10-39142 

1 0 

'\^Ztmftf££&{kZ-£&tztbt,Z7 UXA 5 4 fc<k V 

tUz£->X±9iE%Z£®L. K!J7hfc^7h$it 
(Shaft Wobble)^J:oT6l^fi£$il&x5-$:«<?> 
SC. Rlt5tJi2#^r'JXA5 4i3<J:y5 6, 
03 U^-^l/VXr-feyXU 2 4 5riioTj£|6)&jiff 
-fSJ^K^atfi*. ^£-C£tf07t»i7r^>'^l 2± 
fcTWfl&jfc&^fcSitS. 2fflW'JXA5 4i>,i:l*' 
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ABSTFACT : 

PRC 3LEM TO BE SCLVED: To reduce the cost of l&tirnes;N optical 
switrr.es by 

usin] a light induction mechanism section having a movable mirror 
. mi r r : r } 

with:ut including prisms. 

SOLUTION: The minor 3 0 is arranged in the position where the 
reception of 

the oil Li mat ion light passing a collimator lens assembly 24 is 
pzssible. The 

mirror 30 and a scanner 32 act cooperatively to form the light 
indu z*:i :>n 

mechanism section which makes it possible to selectively introduce the 
cr-Ilimation light passing the collimator lens assembly 24 and advancing 
t : an y 

position of the faces 13 cf a fiber bundle by backward passing the 
c d1 lima tor 

lens assembly 24. This light induction mechanism section is disposed 
near the 

surface 13 of the fiber bundle L2 having input filers 14. The light 
from the 

input fibers 14 is introduced to output fibers 22 by changing the 
direction of 

the light induction mechanism section and, there fere, the light from 
the input 
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fibers 14 is introduced selectively tc the respective output fibers 22. 
The 

scanning of the several output fibers 22 with the light from the input 
fibers 

14 is made possible by selectively controlling the direction of the 
light 

induction mechanism section. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t he word which can not be translated. 

3 In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates at least one optical fiber to the optical fiber switch which 

makes optical connection to other at least one optical fibers. 

[0002] 

Background of the Invention] In the conventional technology, there is much application which needs 
switching alternative between optical fibers. The signal which moves along with Daigen's fiber is 
alternatively led to many of other optical fibers. One of such conventional technology has optical time- 
domain reflection factor measurement (Optical Time Domain Reflectometry, OTDR) In this, the 
integrity of a fiber link sends a short optical pulse to a fiber, and a monitor is carried out by measuring 
back reflection as a time function. In OTDR, the light source of a test equipment is alternatively 
combined with the fiber in a network, and a means by which this performs each fiber test in a network is 
offered. However, in case all the fibers in a network are tested, the output of the light source for a test 
must be switched to each fiber in a network between tests. 

[0003] The OTDR test equipment of a simple substance is shared between OTDR test process with the 
fiber (N pieces) of a large number in the network which uses the switching device of lxN typically. 
Arbitrary big switches consist of banks (Bank) where an optical instrument switch is small. However, 
the costs of the switching composition from combining the bank where an optical instrument switch is 
small become large in proportion to it. The easy offer method of an optical fiber switch is switching 
manually from the switchboard panel of manual operation. Such a switchboard panel uses a mechanical 
operation type connector. However, use of a machine operation switchboard panel is limited to 
application when the number of fibers switched is comparatively small, and makes only the late thing of 
the switching time possible. 

[0004] An early reaction needs to be switched and, generally it is using automatic-switching equipment 
in the switching application which has many optical fibers. With a certain optical instalment switch, a 
switching reaction is a unit for 10 to 50ms. This is farther [ than the case of the switchboard panel of 
manual operation ] quick Furthermore, an optical instrument switch is comparatively cheap as 
compared with a quicker unified type optical switch while it brings about an effect in crosstalk, back 
reflection, and an insertion-loss property In an optical instrument switch, the lens-ized input fiber 
crosses the bank of the output fiber lens-ized in mechanism, and moves. Passage of each output fiber 
with which it was lens-ized of the lens-ized input fiber carries out the optical transmission of the 
lightwave signal from the lens-ized input fiber to the lens-ized output fiber. 

[0005] With an optical instrument switch, since it is required for an input fiber to cross the bank of an 
output fiber in mechanism, and to move, it is well adapted in application with which the output fiber of a 
bank is continuously combined with Daigen's fiber like [ in the case of being the above-mentioned 
OTDR test process ] 

[000b] With the conventional optical instrument switch, a micro lens needs adjustment with each fiber 
with which a test is performed Moreover, in other conventional switching composition which uses 
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electric-optical waveguide, you also have to apply the alignment (straight-line-izing) technique which 
adjusts a switching device and each fiber with which a test is performed. In the application which needs 
a bigger switch, fiber alignment costs extract a group and are large. In this case, the alignment costs of a 
switching device are more expensive than the switching device itself. The costs in the whole case of 
using a result and a switching assembly are proportional to the number of fibers switched directly. 
[0007] In the paper "a multi-position optical fiber switch (Multipositional Optical-Fiber Switch)" by 
Tomlinson etc. ****(ed) after electronics Letters (ELECTRONICS LETTERS) of March 15, 1979 
issue", the 15th volume, and the 192nd page of No. 6, the signal from Daigen's fiber being reflected 
through an optical system, and being again led to other fibers by using free-space optical composition 
for an optical switch, is indicated. This switch uses the inclination refractive-index rod lens of a quadrant 
period, and an input fiber and an output fiber are constituted by the circle configuration here. An input 
fiber is put on the center of an inclination refractive-index rod lens. It passes through the center of a lens, 
and reflects in a rotating mirror, and the signal from an input fiber is guided to one in the output fiber 
arranged in accordance with the surrounding circular path of a main input fiber. However, it is difficult 
to attain and maintain the optical alignment (Optical Alignment) of a circle configuration, and it has the 
problem of costs. Moreover, to a single mode fiber, since the accuracy of a spot position is not perfect, 
the configuration of this switch will also be set and restricted to the application. 
[0008] So, quick switching of many fibers is enabled, each fiber alignment is not needed, and also the 
optical fiber switch of the low cost which can be adapted for a wide range fiber configuration like the 
application to the field reflection factor measurement test between light-hours of a fiber network is 
called for. 
[0009] 

[Summary of the Invention] In order to solve the problem mentioned above, the optical fiber switching 
devices and methods using the free-space scan by this invention are the optical switching device which 
makes optical connection for at least one input fiber in a fiber bundle on at least one output fiber in a 
fiber bundle alternatively, and its method. For the purpose which performs optical switching, the optical 
guidance mechanism section is arranged near the field of a fiber bundle with the input fiber. The light 
from an input fiber is led to an output fiber by changing the sense of the optical guidance mechanism 
section near the field of a fiber bundle. Therefore, the optical guidance mechanism section makes it 
possible to lead the light from an input fiber to each of an output fiber alternatively. Moreover, the light 
from an input fiber is able to scan on some output fibers by controlling the sense of the optical guidance 
mechanism section alternatively. Thereby, a lxN optical switch is made. 
[0010] 

[Detailed description of invention] The switching system of this invention and its method are usable in 
the application from which a large number with the need of making optical connection identically 
alternatively on at least one output fiber in a different fiber bundle differ at least one input fiber in a fiber 
bundle. The switching system by this invention and its method become advantageous in the optical time- 
domain reflection factor measurement (OTDR) test of a fiber especially in a network. Therefore, the 
switching system by this invention and its method shall be explained per [ to a typical OTDR test ] 
application here. 

[001 1] Drawing 1 shows the switching system 10 by this invention in relation with a fiber bundle 12. 
The size and configuration of a fiber bundle 12 are not important when realizing this invention. It is the 
aggregate or the fiber group of a fiber in whether a fiber bundle 12 is the organization array of each 
optical fiber, and the state where it does not compose. Moreover, it is also possible to include some of 
each fibers in a fiber bundle 12. 

[0012] One fiber in a fiber bundle 12 is chosen, and it becomes the input fiber 14, and is combined with 
the lightwave signal source 16. The input fiber 14 may be making the end in the position of the field 13 
throat of a fiber bundle 12 In short, the input fiber 14 does not need to be a part for the core of a fiber 
bundle 12. It can be chosen arbitrarily, using the fiber 1 8 in a fiber bundle 1 2 as a proofreading fiber, 
and it can combine with the proofreading detector 20 The selected proofreading fiber 18 may also be 
making the end in any position not only a part for the core of a fiber bundle but on a field 13. The 
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remaining fibers elongated from the fiber bundle 12 of the opposite side of the field 13 of a fiber bundle 
turn into the output fiber 22, and can make optical connection on the input fiber 14 alternatively. 
[0013] The collimator lens (Collimater lens) assembly 24 is arranged at a part for the anterior part of the 
field 13 of a fiber bundle 12. The input fiber 14 equips the collimator lens assembly 24 with at least one 
lens which carries out the collimation (Collimate) of the light emitted in respect of [ 13 ] the fiber bundle 
12. According to the fiber bundle 12, size adjustment of the collimator lens assembly 24 should be 
carried out so that the collimation may fully be carried out to the position of the input fiber 14 in a fiber 
bundle 12 by the collimator lens assembly 24 regardless of luminescence from the input fiber 14. 
[0014] A reflector like a mirror 30 is arranged in the position in which the receipt of the collimation 
light which passes the collimator lens assembly 24 is possible. If light shines upon a mirror 30, it will be 
reflected and light will go on the contrary through the collimator lens assembly 24. Then, the 
collimation of the reflected light will not be carried out and a focus is put together in the specific 
position of the field 1 3 of a fiber bundle 1 2. The mirror 30 is combined with the scanner 32 which 
changes relatively the path of the collimation light which shines upon a mirror 30 with the sense of a 
mirror 30. A scanner 32 is a non-machinery like whether they are the electric machine apparatus 
combined with the mirror 30 into which the sense of a mirror 30 is alternatively changeable in 
accordance with the 1st shaft and the 2nd shaft, liquid crystal, or an electro-optics deflector (Deflector). 
A scanner 32 enables a mirror 30 to reflect in the position of the input fiber 14 in a fiber bundle 12 again 
alternatively not related substantially also in the position of the field 13 throat of a fiber bundle 12 at 
this. Thus, the optical guidance mechanism which a mirror 30 and a scanner 32 carry out cooperation 
operation, and makes it possible to draw alternatively the collimation light which passes the collimator 
lens assembly 24, passes the collimator lens assembly 24 backward, and goes to one position of the 
fields 1 3 of a fiber bundle is made. 

[00 1 5] In the switching system 1 0 by this invention, alignment of each fiber contained in a fiber bundle 
12 is not needed. Therefore, when a fiber bundle 12 is arranged first at the collimator lens assembly 24 
and a single tier, the position of various output fibers 22 is not clear at this time. Therefore, the 
switching system 10 of this invention needs proofreading before the use. A light sensitive cell 36 like a 
light power meter is placed into the optical path of the output fiber 22 in a fiber bundle 12 in order to 
proofread the switching system 10 of this fiber bundle 12. Thereby, a strong lightwave signal is emitted 
through the input fiber 14. This light is sent through the collimator lens assembly 24, and it is reflected 
in a mirror 30, and is re-guided through the collimator lens assembly 24, and a focus is together put in 
respect of [ 1 3 ] a fiber bundle. Between such proofreading process, the sense of a mirror 30 is changed 
by the scanner 32, and thereby, reflective input fiber light crosses the field 13 of a fiber bundle 1 2, and it 
scans. 

[0016] If the reflected light from the input fiber 14 crosses and scans the field 13 of a fiber bundle 12, 
each of the output fiber 22 in a fiber bundle 1 2 will receive the reflected light by the same time interval. 
If this light crosses and scans the nucleus of the output fiber 22, light will be spread along with a nucleus 
and will be detected by the light sensitive cell 36. It becomes clear that the reflected light which scans 
the field 13 top of a fiber bundle whenever a result and a light sensitive cell 36 measure the increase 
luminous intensity of the specific output fiber 22 was received with the core of the output fiber. 
[0017] The controller 40 is combined with both the scanner 32 and the light sensitive cell 36. Whenever 
a light sensitive cell 36 detects the increase luminous intensity from the output fiber 22, a controller 40 
reads the position address of a scanner 32. The position address is saved in memory 4 1 . Then, memory 
41 saves the position address, when in agreement with the output fiber 22. By scanning the field 13 of a 
fiber bundle 1 2, the position address of a scanner can gain about each of the output fiber 22. Therefore, a 
controller 40 can determine the position address of the full power fiber 22 in a fiber bundle 1 2. 
However, the independence of each output fiber in each position address is not clear. In order to 
determine each independence of the output fiber 22. each output fiber 22 is connected separately at a 
light sensitive cell 36. At this time, the light from the input fiber 12 is led to the known address N of the 
field 13 of a fiber bundle so that a controller 40 can decide the detailed position address of each output 
fiber 22 on the field 1 3 of a fiber bundle 12. 
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[00 1 8] A light sensitive cell 36 and a controller 40 do not need to be the same precision equipment used 
for proofreading during switching. A light sensitive cell 36 is good in the circuit which can detect the 
light from the input fiber 14, and a controller 40 is good in the simple circuit equipped with EPROM 
memory. 

[0019] The specific sense of the mirror 30 required after proofreading is completed, in order to lead the 
reflected light to each output fiber 22 each becomes clear. Moreover, although the position of various 
output fibers 22 becomes clear after the proofreading in which a light power meter 36 is removed and 
use preparation of a switch is completed, these positions may change delicately by vibration, thermal 
expansion, or such other change. In another operation form of this invention, the proofreading detector 
20 is arranged in the amendment purpose in the delicate change in the position of the output fiber 22. 
The light from working and the input fiber 14 crosses the proofreading fiber 18 of the field 13 of a fiber 
bundle 12, and is scanned intermittently. Luminous intensity will be detected by the proofreading 
detector 20 if light reaches the proofreading fiber 18. If the luminous intensity detected by the 
proofreading detector 20 changes, it will set to a fiber bundle 12 and it will be assumed that there was a 
position shift. The controller 40 of combination with the proofreading detector 20 amends a scanning 
pattern until the proofreading detector 20 receives the light from the input fiber 14 correctly once again. 
The scanning pattern of all other output fibers [ in / an amendment and a fiber bundle 12 / for the 
scanning pattern of the proofreading detector 20 ] 22 is amended. 

[0020] In this operation form, although one proofreading fiber 18 is used in a fiber bundle 12, it is clear 
it to be possible in a fiber bundle 12 to use two or more fibers as a proofreading fiber, and for 
combination with the proofreading detector 20 to be also possible. By using two or more proofreading 
fibers on the point on which it differs in a fiber bundle 12, the still more exact amendment by the 
controller 40 is attained by changing a little position in early stages of the output fiber 22 of a fiber 
bundle 12. 

[0021] Another example 50 of a switching system with the optical guidance resolution by this invention 
which fully increased is shown in draw ing 2 again. In this operation form, the fiber bundle 12 with the 
input fiber 14, the output fiber 22, and at least one proofreading fiber 18 is substantially [ as these 
portions shown in drawing 1 ] the same, and it is using the same sign in order to make an understanding 
easy The collimator lens assembly 24 which **** light of the input fiber 14 is also substantially [ as the 
above-mentioned operation form ] the same. The fixed mirror 52 is used in drawing 2 . The field of this 
fixed mirror 52 is perpendicular to the path of ****** which passes the collimator lens assembly 24. 
Between the fixed mirror 52 and the collimator lens assembly 24, the optical guidance mechanism 
section equipped with two prism 54 and 56 combined with the rotation scanners 58 and 59 which rotate 
prism 54 and 56 is arranged. Although ****** which gives most roll control functions to the rotation 
scanners 58 and 59 is possible, it is desirable to have a GARUBO scanner (Galvo Scanner), if ****** 
from the collimator lens assembly 24 passes two prism 54 and 56, light will be bent, will give an angle 
and will reflect it in the fixed mirror 52. Two prism 54 and 56 offers the composition of the optical 
adjustment which all rotates prism 54 and 56 in order to change the very small degree of tilt angle of an 
optical path. The error caused by increase, the drift, and shaft shake (Shaft Wobble) in correctness is 
reduced more by this. Next, the reflected light is drawn so that retrose advance may be carried out 
through two prism 54 and 56 and the collimator lens assembly 24. Then, as for this light, a focus is 
together put again on a fiber bundle 12. Each of prism 54 and 56 must have the wedge angle so that the 
light from the input fiber 14 may cross and scan full and the overall length of a fiber bundle 12 by 
rotation by which two prism 54 and 56 was controlled. Each wedge angle of two prism 54 and 56 is 
determined by the refractive index of the material used in order to make prism 54 and 56, and the size of 
the field 13 of a fiber bundle. Each wedge angle of two prism is chosen so that the reflected light which 
passes these prism may be alternatively led to one place of the fields 13 of a fiber bundle. Rotation 
operation of two prism 54 and 56 which goes via scanners 58 and 59 is controlled by the controller 40. 
A controller 40 controls scanners 58 and 59, makes a desired scanning pattern, and if required, it will 
adjust a scanning pattern during proofreading operation. 

[0022] Although the optical guidance mechanism section equipped with the movable mirror, without 
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including prism in the example of drawing 1 is used and the optical guidance mechanism section 
equipped with two movable prism and fixed mirrors in the operation form of drawing 2 is used In the 
purpose which the light from an input fiber is reflected, and a fiber bundle side is crossed [ purpose ] and 
makes the light scan, it is clear that it is also possible to use other optical induction machine style 
equipments. For example, it is also possible to make the hybrid equipment which has an optical 
induction machine style using one prism and inclination mirror. In this case, an inclination mirror and 
prism can be rotated alternatively. Moreover, the form using a transmitted type switch is also possible. 
In such a form, an input fiber and an output fiber can do a bird clapper from a different flux of light 
portion. Moreover, in such a form, light can be led to another side from one fiber bundle using a 
reflector. Or without using a reflector, the optical guidance mechanism section can be passed and the 
light from one fiber bundle can also be applied to other direct portions after that. In such an another 
operation form, using separate lens equipment, an incident light is ****(ed) and the focus of injection 
light is put together. Other operation forms of such an optical induction machine style are indicated in a 
claim. 

[0023] Drawing 3 is operation form 70 of the switching system 70 by this invention another again. With 
this operation form, a fiber bundle 72 is the fiber matrix composed by the regular row and column. In 
the form of such an organization fiber bundle, it can design so that two or more fibers may turn into the 
input fiber 74, and the combination to the light source 76 is also possible. One line of the matrices, one 
train of the matrices, or one of portions and bird clappers can do two or more fibers chosen as an input 
fiber 74. Here, it illustrates as what contains the input fiber 74 in the next upper train 74 of the lowest 
train of a matrix. The collimator lens assembly 80 has sufficient size for ****(ing) light of the input 
fiber 74 which boils all and is therefore made. Here, ****** is ********** to a mirror 82. A mirror 82 
reflects light and is returned to a fiber bundle 72 through the collimator lens assembly 80. By adjusting 
the sense of a mirror 82, all the trains of a fiber bundle 72 are scanned simultaneously. It becomes 
almost simultaneous switching of one whole one of an input fiber of a result and the whole trains of 
output fiber some. In such equipment, two or more fibers usable as a proofreading fiber which had the 
single fiber which can allot a proofreading fiber, or the proofreading fiber arranged are arranged in the 
position as for which a simultaneous scan is carried out by the input fiber light reflected from a mirror. 
[0024] As mentioned above, although the gestalt of operation of this invention was explained in detail, it 
is clear for this contractor that shape can be taken by other methods, without deviating from the range of 
this invention. 


[Translation done ] 
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